XPS study:
XPS was performed for the detailed understanding of elemental information and their oxidation states before and after the introduction of NiO phase. The full range XPS spectra of ZnO and ZnO-3 samples are shown in the figure S1, revealing the presence of Zn, O, Ni and C. Figure S2 shows the extended view for the Zn2p, Ni2p and O1s peaks for sample ZnO and ZnO-3. The spectral lines observed at binding energies of 1020.62 eV (Zn 2p3/2) and 1045.60 eV (Zn 2p1/2), correspond to the doublet of Zn as shown in figure S2 (a). The intensity of both the Zn2p peaks is found to be decreased due to excess structural disorder in ZnO-3 sample after introducing the NiO phase. Figure S2 Figure S3 : UV-Visible Spectra of the ZnO/NiO samples exhibiting absorption peak at 373 nm and a bandgap of 3.32 eV.
UV-visible study:

